ABSTRACT
INTRODUCTION
Genetic and environmental effects on dairy cattle reproductive performance in temperate climates have been amply researched. A review by Call and Stevenson (3) suggested that average calving intervals in the US were about 13.5 mo. Coleman et al. (4) found 13.7 mo in 70 DHI herds and 13.0 mo in untested herds. Variation between 12 to 15 mo had little effect on annual income over feed costs, according to Holmann et al. (11) . but costs associated with days open indicated that 13 mo was optimal.
Review by Call (2) suggested that annual retum over feed costs was maximum with calving intervals of 12 and 13 mo and declined with longer intervals. Estimates of mean time from parturition to first service usually are 70 to 90 d (4, 10, 14) . Most estimates of repeatability and heritability of various measures of reproductive efficiency are less than .15 and .05 (7, 12) . Dong and Van Vleck (6) used the REML expectation-maximization algorithm to estimate heritability of calving interval of .15. which they indicated was slightly higher than estimates in the literature by different estimation procedures.
Few large studies have characterized reproductive performance of dairy cows in a subtropical environment, however. For Florida DHI cows (more than 94% Holsteins), Webb significant for all responses (P < .01). This doubtless reflected variability among farms in management policies for breeding, and management expertise, except for gestation length differences, for which there appears no explanation. Some farms may have been more accurate than others in recording dates. For farm by breed interactions, only days from parturition to first service was significant (P < .Ol), possibly reflecting differences among farms in their breeding policies for the three breeds. Guemseys appeared on six of seven farms, Jerseys on four, and Holsteins on three, three farms had all three breeds.
Lactation Number
Phenotypic trends were significant for each response. Days from parturition to first service decreased linearly with advancing lactation number at the rate of about 1 d per lactation (Table 1) . Trends were curvilinear for the other four responses; cubic regression described days from first service to conception, and quadratic regression described the remainder. Although significant, differences in length of gestation were small; the range was only 1.2 d. Ranges in days open and calving intervals were 5 and
d
Year Year effects were detected overall (P < .01 or .05) for each response in Table 1 , although no trends could be detected for calving interval. Estimates were examined by weighted least squares analysis of variance (1) to the third order of polynomial regression. In no case was the third order statistically significant (P > .12 to 90). Evidence of curvilinearity (quadratic) was detected, however, for days from parturition to first service, days open, and calving interval. Such might be expected with the large number of years involved (45 to 50) and the large number of degrees of freedom for error (>7000 to >13,000). Linear trends described the estimates very well in spite of the curvilinearity present, however, and are shown in Table 1 . All linear trends were significant (days open, P < .06) except for calving interval (P > .48).
Breeders delayed first service as time progressed; it was not unusual in the early years to inseminate naturally at first estrus postpartum. With the advent of AI, recommendations were to delay first service until 50 to 60 d or more postpartum. Days from first service to conception increased slightly, but overall days open decreased. Increases in days to first service and from first service to conception would lead to increases in days open; days open decreased, however. The only plausible explanation for this apparent discrepancy seems to be in the large variation in the number of observations per response (7730 to 1 1,752). The overall change in days from first service to conception and days open over the period studied was only about 12 d. The slight but significant increase in gestation length was unexpected; the total linear change over 50 yr would be 4 d. No such change in gestation length has been reported previously to the knowledge of the authors. The change could be real, resulting from natural selection or from selection for correlated traits. It could result from a decrease in premature births over time, which occurred after 250 d but prior to normal parturition. The linear change in average calving interval over 47 yr was near zero. Calving intervals in Florida DHI cows The change in patterns in days open and calving interval can be demonstrated. For days open, a greater percentage of periods equal to or greater than 84 d occufTed in cool weather (37 vs. 30%), whereas there were more periods greater than 84 d in warm weather (70 vs. 63%). Calving intervals showed the same pattern. Of all calving intervals that began in cool weather, a higher percentage (57%) were less than or equal to 396 d, whereas only 50% of those that began in hot weather were less than 396 d.
Sex of Calf
Effects of sex of calf were detected for gestation length; males were carried 1.1 d longer than females, agreeing with many previous reports. It was not possible to detect effects of sex, however, on any other measure of reproductive performance (P > .25). Least squares mean for calving interval was 399 d following birth of either males or females.
Repeatabilities, Heritabilities, and Correlations
Some loss of data occurred with editing because of lack of and imperfect sire and cow identification. Numbers of observations for these estimates ranged from 3423 to 12, 675 Pable 2). Numbers of sires represented ranged from 342 to 1184; numbers of cows ranged from 1435 to 4956. Gestation length was considered to be a characteristic of the fetus for the estimation of heritability. Hence, the estimate of .22 from paternal half-sib correlation should represent nonmatemal genetic effects. Because gestation lengths longer or shorter than average are associated with increased problems at parturition and for other reasons, attempts to change gestation length by selection probably are not warranted. Elsewhere in the 
